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Existing Existing Existing
Description HPO Plant Obj. A Obj. B HPO Plant Obj. A Obj. B HPO Plant Obj. A Obj. B


Nutrient Removal Goals
TIN (mg/L) < 8 < 3 < 8 < 3 < 8 < 3
TP (mg/L) — — — — — —
Plant Size, Average Temperature
Influent Flow, mgd 1.0 1.0 1.0 0.75 0.75 0.75 0.5 0.5 0.75


Temp, oC 10 10 10 10 10 10 15 15 10
Influent
BOD 165 165 165 221 221 221 331 331 331
TSS 188 188 188 251 251 251 376 376 376
VSS 132 132 132 176 176 176 263 263 263
TKN 24 24 24 32 32 32 48 48 48
TP 5.7 5.7 5.7 7.6 7.6 7.6 11.4 11.4 11.4
Alkalinity 2.01 2.01 2.01 2.68 2.68 2.68 4 4 4
pH 6.8 6.8 6.8 6.8 6.8 6.8 7 7 7
Aeration Tank
No of Stages 4 4 4 4 4 4 4 4 4
Mode of Operation 75% / 25% Complete Mix Complete Mix 75% / 25% Complete Mix Complete Mix 75% / 25% Complete Mix Complete Mix
Stage #1
Operation Aeration Anoxic Anoxic Aeration Anoxic Anoxic Aeration Anoxic Anoxic
Volume 0.017 0.12 0.12 0.02 0.12 0.12 0.02 0.12 0.12
HRT 0.40 2.88 2.88 0.53 3.84 3.84 0.79 5.76 3.84
MLSS 1,142 4,216 4,539 1,262 4,254 4,413 1,301 4,093 4,193


Oxygen Supply, ft3/min 16.1 16.1 21.9
Stage #2
Operation Aeration Aeration Aeration Aeration Aeration Aeration Aeration Aeration Aeration
Volume 0.017 0.04 0.04 0.017 0.04 0.04 0.017 0.04 0.04
HRT 0.40 0.96 0.96 0.53 1.28 1.28 0.79 1.92 1.28
MLSS 1,151 4,215 4,539 1,272 4,252 4,414 1,311 4,090 4,194


Oxygen Supply, ft3/min 8.26 66.21 54.00 8.26 60.03 56.00 11.63 71.00 66.00
Stage #3
Operation Aeration Aeration Aeration Aeration Aeration Aeration Aeration Aeration Aeration
Volume 0.017 0.04 0.04 0.017 0.04 0.04 0.017 0.04 0.04
HRT 0.40 0.96 0.96 0.53 1.28 1.28 0.79 1.92 1.28
MLSS 1,153 4,214 4,063 1,273 4,250 4,413 1,308 4,087 4,193


Oxygen Supply, ft3/min 6.5 29.2 25.5 6.5 31.1 26.0 7.9 42.0 37.0


DRY SEASON ADW FLOWS


TABLE 9 2.
HIGH PURITY OXYGEN PLANTS BIOWIN RESULTS FOR YEAR ROUND NUTRIENT REMOVAL


Upgraded Plant Upgraded Plant Upgraded Plant
PROCESS DESIGN MMWW WET SEASON AWW FLOWS


Oxygen Supply, ft /min
Stage #4
Operation Aeration Aeration Aeration Aeration Aeration Aeration Aeration Aeration Aeration
Volume 0.017 0.04 0.04 0.017 0.04 0.04 0.017 0.04 0.04
HRT 0.40 0.96 0.96 0.53 1.28 1.28 0.79 1.92 1.28
MLSS 4,899 4,212 4,061 5,415 4,248 4,413 5,540 4,084 4,193


Oxygen Supply, ft3/min 21 27.4 23.5 20.7 29.0 24.0 31.0 34.0 31.4


Total Oxygen Supply, ft3/min 52 123 103 52 120 106 72 147 134
DO Concentration, mg/L 7 7 7 7 7 7 7 7 7
BioWin SRT, days 1.5 16.28 22.15 1.5 16.29 22.19 1.5 16.31 22.15
RAS Recyle Rate 0.3Q 1Q 1Q 0.3Q 1Q 1Q 0.3Q 1Q 1Q
Preanoxic Internal Recycle Rate 4Q 4Q 4Q 4Q 4Q 4Q
Post Anoxic Tank
Tank Volume, MG 0.10 0.10 0.10
HRT, hrs 2.40 3.20 3.20
Methanol, gpd 20 15 15


S:\Active\135 20352 09001 ECY Nutrient Removal WWTP\reports\Final Report May 2011\Tables 9 2 and 9 9_formatted.xls 6/2/2011







Existing Existing Existing
Description HPO Plant Obj. A Obj. B HPO Plant Obj. A Obj. B HPO Plant Obj. A Obj. B


DRY SEASON ADW FLOWS


TABLE 9 2.
HIGH PURITY OXYGEN PLANTS BIOWIN RESULTS FOR YEAR ROUND NUTRIENT REMOVAL


Upgraded Plant Upgraded Plant Upgraded Plant
PROCESS DESIGN MMWW WET SEASON AWW FLOWS


Clarifier


Area, ft2 1,000 1,000 1,000


Surface Overflow Rate, gal/ft2 1,000 750 500
Membrane Bioreactor
Tank Volume, MG 0.02 0.02 0.02 0.02 0.02 0.02
No. of Cassettes 4.0 4.0 4.0 4.0 4.0 4.0


Area of each Cassette, ft2 16,320 16,320 16,320 16,320 16,320 16,320
HRT, hrs 0.48 0.48 0.64 0.64 0.96 0.64
MLSS Conc., mg/L 8,416 9,073 8,485 8,795 8,151 8,347
DO Concentration, mg/L 6 6 6 6 6 6


Air Supply Rate, ft3/min 415 668 420 606 390 546
Membrane Flux, gpd/ft2 15.31 15.31 11.48 11.48 7.65 7.65
Tank Volumes
Total Tankage Volume, MG 0.066 0.260 0.360 0.066 0.260 0.260 0.066 0.260 0.360
Total Additional Volume, MG 0.194 0.294 0.194 0.194 0.194 0.294
Available onsite volume, MG 0.130 0.130 0.130 0.130 0.130 0.130
Additional Volume needed, MG 0.064 0.164 0.064 0.064 0.064 0.164
Chemical Addition
Magnesium Hydroxide Dosage, gpd 65 50 50 40
Magnesium Hydroxide Conc., meq/L 14,500 14,500 14,500 14,500
Anaerobic Digester
TSS wasted from Aerobic Tank, ppd 765 597 643 845 602 624 865 578 580
Total loading to Digester, ppd 1,891 1,729 1,779 1,974 1,733 1,757 1,989 1,703 1,712
Volume, MG 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Hydraulic Residence Time, hrs 19.7 19.9 19.9 26.1 26.4 26.4 39.1 39.4 26.4
Sludge Production
Total Sludge Produced, ppd 932 984 1,005 938 959 973 907 916 969
Effluent
BOD, mg/L 14.83 0.86 0.87 10.13 0.86 0.83 6.23 0.86 0.75
TSS, mg/L 18.8 0.0 0.0 12.9 0.0 0.0 7.8 0.0 0.0
Phosphorous, mg/L 4.26 4.25 3.85 5.7 5.77 5.44 4.26 4.25 8.51
Ammonia N, mg/L 15.95 0.39 0.98 22.05 0.34 0.9 33.79 0.39 0.22
TIN, mg/L 15.95 6.59 2.49 22.05 6.29 2.87 33.84 6.59 1.97
pH 6.45 6.51 6.61 6.48 6.59 6.67 6.63 6.5 6.63
Recycle LoadsRecycle Loads
TN in the influent 200.29 200.29 202.33 200.29 200.29 200.29 200.29 200.29 200.29
TN from Thickener and Digester 219.1 203.46 219.1 224.84 204.52 202.95 227.03 203.24 201.86
% TN Recycled to Aeration Tank 9% 2% 8% 12% 2% 1% 13% 1% 1%
TP from Thickener and Digester 53.55 48.23 62.66 56.24 49.06 58.93 58.51 49.51 56.98
TN from Thickener 10.57 6.1 6.12 12.58 6.13 5.99 14.97 5.79 5.61
TN from Digester 38.5 26.91 26.26 42.21 27.75 26.62 41.3 26.45 25.71
% TN Recycled 24.5% 16.5% 16.0% 27.4% 16.9% 16.3% 28.1% 16.1% 15.6%
Phosphorus Recycle from Thickener, ppd 3.11 2.22 4.85 3.68 2.35 4.12 4.37 2.5 3.82
Phosphorus Recycle from Digester, ppd 15.89 11.48 23.64 17.99 12.1 20.42 19.5 12.3 18.61
Total Phosphorus Recycled, ppd 19 13.7 28.49 21.67 14.45 24.54 23.87 14.8 22.43
% TP Recycled 39.9% 28.8% 59.9% 45.6% 30.4% 51.6% 50.2% 31.1% 47.2%
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Existing Existing
Description HPO Plant Obj. A Obj. B HPO Plant Obj. A Obj. B


Nutrient Removal Goals
TIN (mg/L)
TP (mg/L)
Plant Size, Average Temperature
Influent Flow, mgd 0.7 0.7 0.7 0.5 0.5 0.5


Temp, oC 15 15 15 15 15 15
Influent
BOD 241 241 241 331 331 331
TSS 273 273 273 376 376 376
VSS 191 191 191 263 263 263
TKN 35 35 35 48 48 48
TP 8.3 8.3 8.3 11.4 11.4 11.4
Alkalinity 2.92 2.92 2.92 4 4 4
pH 7 7 7 7 7 7
Aeration Tank
No of Stages 4 4 4 4 4 4
Mode of Operation 75% / 25% Complete Mix Complete Mix 75% / 25% Complete Mix Complete Mix
Stage #1
Operation Aeration Anoxic Anoxic Aeration Anoxic Anoxic
Volume 0.017 0.12 0.12 0.02 0.12 0.12
HRT 0.57 4.17 4.17 0.79 5.76 5.76
MLSS 1,259 3,588 3,030 1,301 3,880 3,597


Oxygen Supply, ft3/min 22.0 21.9
S #2


Upgraded Plant Upgraded Plant
PROCESS DESIGN MMDW DRY SEASON ADW FLOWS


TABLE 9 9.
HIGH PURITY OXYGEN PLANTS BIOWIN RESULTS FOR SEASONAL NUTRIENT REMOVAL


Stage #2
Operation Aeration Aeration Aeration Aeration Aeration Aeration
Volume 0.017 0.04 0.04 0.017 0.04 0.04
HRT 0.57 1.39 1.39 0.79 1.92 1.92
MLSS 1,268 3,586 3,027 1,311 3,878 3,597


Oxygen Supply, ft3/min 11.44 78.00 74.00 11.63 77.00 72.00
Stage #3
Operation Aeration Aeration Aeration Aeration Aeration Aeration
Volume 0.017 0.04 0.04 0.017 0.04 0.04
HRT 0.57 1.39 1.39 0.79 1.92 1.92
MLSS 1,266 3,584 3,024 1,308 3,875 3,598


Oxygen Supply, ft3/min 7.9 43.0 39.0 7.9 46.0 43.0
Stage #4
Operation Aeration Aeration Aeration Aeration Aeration Aeration
Volume 0.017 0.04 0.04 0.017 0.04 0.04
HRT 0.57 1.39 1.39 0.79 1.92 1.92
MLSS 5,379 3,581 3,020 5,540 3,872 3,596


Oxygen Supply, ft3/min 30.5 34.0 35.0 31.0 33.0 35.0


Total Oxygen Supply, ft3/min 72 155 148 72 156 150
DO Concentration, mg/L 7 7 7 7 7 7
BioWin SRT, days 1.5 13.5 14.26 1.5 13.5 14.26
RAS Recyle Rate 0.3Q 0.5Q 0.5Q 0.3Q 0.5Q 0.5Q
Preanoxic Internal Recycle Rate 4Q 4Q 4Q 4Q
Post Anoxic Tank
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Existing Existing
Description HPO Plant Obj. A Obj. B HPO Plant Obj. A Obj. B


Upgraded Plant Upgraded Plant
PROCESS DESIGN MMDW DRY SEASON ADW FLOWS


TABLE 9 9.
HIGH PURITY OXYGEN PLANTS BIOWIN RESULTS FOR SEASONAL NUTRIENT REMOVAL


Tank Volume, MG 0.05 0.05
HRT, hrs 1.74 2.40
Methanol, gpd 15 10
Clarifier


Area, ft2 1,000 1,000 1,000 1,000 1,000 1,000


Surface Overflow Rate, gal/ft2 690 690 690 500 500 500
Tank Volumes
Total Tankage Volume, MG 0.066 0.240 0.290 0.066 0.240 0.290
Total Additional Volume, MG 0.174 0.224 0.174 0.224
Available Volume onsite, MG 0.0 0.0 0.0 0.0
Additional Volume needed, MG 0.174 0.224 0.174 0.224
Chemical Addition
Magnesium Hydroxide Dosage, gpd 95 90 70 60
Magnesium Hydroxide Conc., meq/L 14,500 14,500 14,500 14,500
Anaerobic Digester
TSS wasted from Aerobic Tank, ppd 839 576 582 865 576 610
Total loading to Digester, ppd 1,968 1,700 1,707 1,989 1,698 1,734
Volume, MG 0.15 0.15 0.15 0.15 0.15 0.15
Hydraulic Residence Time, hrs 28.3 28.8 28.7 39.1 39.4 39.4
Sludge Production
Sludge Produced, ppd
Effluent
BOD, mg/L 8.29 5.28 8.29 6.23 3.55 4.37


/TSS, mg/L 11.5 14.8 14.6 7.8 9.4 9.8
Phosphorous, mg/L 6.24 6.5 6.17 4.26 8.86 8.58
Ammonia N, mg/L 24.3 0.48 1.13 33.79 0.35 0.97
TIN, mg/L 24.33 5.07 1.38 33.84 6.85 2.01
pH 6.56 6.51 6.55 6.63 6.51 6.51
Recycle Loads
Nitrogen Recycle from Thickener, ppd 13.2 5.51 5.87 14.97 5.79 6.11
Nitrogen Recycle from Digester, ppd 42.66 27.28 28.2 41.3 27.47 28.35
Total Nitrogen Recycled, ppd 55.86 32.79 34.07 56.27 33.26 34.46
% TN Recycled 27.9% 16.4% 17.0% 28.1% 16.6% 17.2%
Phosphorus Recycle from Thickener, ppd 3.86 2.06 3.71 4.37 2.83 3.86
Phosphorus Recycle from Digester, ppd 18.38 12.1 19.71 19.5 15.43 19.98
Total Phosphorus Recycled, ppd 22.24 14.16 23.42 23.87 18.26 23.84
% TP Recycled 46.8% 29.8% 49.2% 50.2% 38.4% 50.1%
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Description Obj. C Obj. D Obj. C Obj. D Obj. C Obj. D Obj. C Obj. D Obj. C Obj. D


Nutrient Removal Goals
TIN (mg/L) — — — — — — — — — —
TP (mg/L) < 1 < 0.1 < 1 < 0.1 < 1 < 0.1 < 1 < 0.1 < 1 < 0.1
Plant Size, Average Temperature
Influent Flow, mgd 1.00 1.00 0.75 0.75 0.50 0.50 0.69 0.69 0.50 0.50


Temp, oC 10 10 10 10 15 15 15 15 15 15
Influent
BOD 22.5 22.5 30 30 45 45 32.6 32.6 45 45
TSS 22.5 22.5 30 30 45 45 32.6 32.6 45 45
VSS 16 16 21 21 32 32 23 23 32 32
TKN 10 10 13.3 13.3 20 20 14.5 14.5 20 20
TP 4 4 5.3 5.3 8 8 5.8 5.8 8 8
Alkalinity 2.5 2.5 3.35 3.35 5 5 3.6 3.6 5 5
pH 7 7 7 7 8.5 8.5 8.5 8.5 8.5 8.5
Existing Lagoon Partition
Area of the partition 43,560 43,560 43,560 43,560 43,560
Volume 1.3 1.3 1.3 1.3 1.3
Clarifier


Area, ft2 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000


Surface Overflow Rate, gal/ft2 525 525 375 375 250 250 345 345 250 250
Thickener / Dewatering Unit
% Removal Efficiency 99% 99% 99% 99% 99% 99% 99% 99% 99% 99%
Tertiary Filters
Filter Area (ft2) 555 555 555 380 380
Ch i l Additi


MMDW ADW
Seasonal Nutrient Removal


TABLE 10 3.
BIOWIN RESULTS FOR AERATED OR FACULTATIVE LAGOONS FOR OBJECTIVES C AND D


AWW ADWMMWW
Year Round Nutrient Removal


Chemical Addition
Alum Dosage, gpd 55 160 55 140 70 140 70 140 70 140
Effluent
BOD, mg/L 13.47 9.07 17.43 4.16 25.24 2.38 18.58 3.11 25.24 2.38
TSS, mg/L 5.1 1.2 4.0 0.9 2.8 0.6 3.8 0.9 2.8 0.6
Phosphorous, mg/L 0.63 0.09 0.52 0.07 0.67 0.05 0.65 0.07 0.67 0.05
Ammonia N, mg/L 6.6 6.34 8.78 8.48 13.2 12.34 9.57 9.16 13.2 12.34
TIN, mg/L 6.6 6.35 8.78 8.48 13.2 13.08 9.57 13.08 13.2 13.08
pH 6.81 6.66 6.81 6.78 7.29 6.79 7.29 6.79 7.29 6.79
TN returned from thickener, ppd 87.04 91.2 86.83 91.1 87.05 90.62 87.09 91.08 87.05 90.62
TP Returned from Thickener, ppd 33.71 36.48 33.51 35.12 33.78 34.48 33.78 35.13 33.78 34.48
% TN Recycled 4.36% 9.35% 4.37% 9.51% 4.38% 8.66% 4.37% 9.15% 4.38% 8.66%
% TP Recycled 1.05% 9.35% 1.08% 5.94% 1.26% 3.36% 1.21% 5.25% 1.26% 3.36%


S:\Active\135 20352 09001 ECY Nutrient Removal WWTP\reports\Final Report May 2011\Tables 10 2 and 10 3_formatted.xls 6/2/2011







 






































































































































































































































































































































































































































































































































































